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Introduction
Supernumerary teeth can occur in any site in the 
oral cavity. The incidence of supernumerary teeth 
among the general population is approximately 1 in 
110 children in which maxillary midline supernu-
meraries (mesiodentes) are the most commonly 
found.1,2 There may be multiple supernumerary 
teeth which can remain impacted for many years, 
creating complicated clinical situations. Among su-
pernumeraries, supernumerary premolars are more 
common than formerly estimated and are special 
in terms of their late development and recurrence, 
which make treatment procedures variable and 
complicated.3
The etiology and mechanisms that can give 
rise to supernumerary teeth in the maxillary 
midline or premolars are fairly similar. Gardiner4 
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suggested three possible mechanisms, including an 
abnormal proliferation of the dental lamina, an 
additional follicle, and an extension of the dental 
lamina after the deciduous as well as permanent 
follicles (post-permanent type). The mechanism 
of post-permanent supernumerary teeth is possi-
ble owing to the fact that supernumerary premolar 
root development is considerably delayed for 
7−10 years.
It is always a great concern for parents to dis-
cover unpleasant anterior dentition when unerupted 
maxillary permanent incisors occur because of 
obstruction of the supernumerary teeth during a 
child’s mixed dentition. Recent reports showed 
that impacted canines and incisors can be properly 
positioned with the aid of direct orthodontic trac-
tion instead of surgical extraction.5−7 Although 
many approaches, such as surgical extraction with 
replacement of prostheses, adjacent incisors for 
substitution and orthodontic traction, have been 
recommended, orthodontic traction of the unerupted 
or impacted tooth to complete the normal dentition 
is still the first treatment choice if the tooth is not 
ankylosed.5−7
This report describes a case with multiple super-
numerary incisors and premolars causing unerup-
tion of the left maxillary central incisors and 
mandibular first premolar. The impacted maxillary 
incisor and mandibular premolar were successfully 
moved to their proper positions through the use 
of orthodontic traction and a closed eruption 
technique.
Case presentation
An 8-year 4-month-old boy was referred to the 
children’s clinic of Chang Gung Memorial Hospital 
with the complaint of an unerupted upper left cen-
tral incisor. The patient was physically healthy and 
had no apparent medical abnormalities. The patient 
had a Class I malocclusion and a balanced facial 
pattern. A cephalometric analysis revealed normal 
cephalometric values except for a slightly deep 
bite.
An intraoral examination revealed a late mixed 
dentition and a Class I molar relationship. A clinical 
examination showed an unerupted maxillary left 
central incisor and no apparent arch length discrep-
ancy in either the maxillary or mandibular arch 
(Fig. 1). The midline deviated to the left owing to 
drifting of the adjacent teeth into the unoccupied 
space. Radiographic examinations demonstrated 
an impacted maxillary left central incisor with two 
mesiodentes among the permanent maxillary inci-
sors and a supernumerary tooth in the region of the 
mandibular left premolars (Fig. 2).
Diagnosis
The diagnosis consisted of multiple supernumerary 
teeth and impaction of the maxillary left central 
incisor due to two mesiodentes among permanent 
incisors, while a genetic disturbance associated 
with the supernumerary teeth was excluded.
Treatment objectives
The treatment objectives included removing the two 
supernumerary teeth in the upper anterior region, 
redistributing the space and restoring the normal 
appearance of the maxillary anterior region, and 
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Fig. 1 Pretreatment intraoral photographs showing an 
unerupted maxillary left central incisor.
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monitoring and delaying treatment of the supernu-
merary tooth in the mandibular arch.
Treatment alternatives
Treatment alternatives included the following: (1) 
extraction of the impacted central incisor and res-
toration with temporary or semi-permanent pros-
theses in case the central incisor was ankylosed; 
(2) extraction of the impacted central incisor and 
closure of the space, substituting the lateral inci-
sor for central incisor with subsequent prosthetic 
restoration; and (3) surgical exposure, followed by 
orthodontic traction to bring the impacted central 
incisor into the proper position.
Treatment progress
After understanding the possible treatment options, 
the parents decided to proceed with surgical re-
moval of the two supernumerary teeth to allow 
the impacted central incisor to be brought into its 
proper position. The removal of the two mesiodentes 
and crown exposure of the impacted central incisor 
were simultaneously performed under general an-
esthesia. However, delayed removal of the super-
numerary tooth in the mandible premolar area was 
recommended, because it was not clearly visible 
on the radiograph. A lingual button was bonded 
onto the labial surface of the maxillary left central 
incisor, and 0.010-inch ligature wire was tied to the 
button, leaving the end protruding out of the oral 
cavity. The flap was sutured back in place (closed 
eruption technique) in such a way that the brack-
eted crown was not exposed to the oral cavity.
The patient came back 1 week later for suture 
removal. Orthodontic treatment was then begun the 
following week with banding of the maxillary first 
molars and bonding brackets onto all of the maxil-
lary teeth. The initial leveling was performed with 
0.014-inch nickel-titanium wire, followed by 
0.016-inch stainless steel wire with an open coil 
spring in the position of the unerupted incisor. Once 
adequate space was achieved, orthodontic trac-
tion of the impacted tooth was begun. A light force 
of approximately 60−90 g was applied using an 
elastomeric chain between the helix of the 
0.016 ˜  0.016-inch main archwire and the protrud-
ing ligature wire (Fig. 3). As the impacted tooth 
moved downward, the ligature wire was shortened 
to maintain the effective elastomeric chain. The 
attached button was changed to a standard incisor 
bracket when the impacted incisor became ex-
posed to the oral environment. The final alignment 
was completed with a 0.016 ˜  0.022-inch archwire. 
The first phase was completed within 8 months 
(Fig. 4). The bands and bracket were removed and 
replaced with a maxillary Hawley retainer.
On the recall visit 3 months later, two addi-
tional supernumerary teeth in the mandibular right 
premolar region were accidentally found on the 
panoramic radiograph (Fig. 5). One year later, sur-
gical extraction of the three supernumerary teeth 
was performed in the operating room with the 
closed eruption technique described above that 
bonded a lingual button onto the impacted man-
dibular left first premolar (Fig. 6). The same trac-
tion procedures as previously described were 
successfully used to pull the mandibular left first 
premolar into its proper position. Acceptable ante-
rior esthetics and posterior occlusion were ob-
tained after completion of phase II orthodontic 
treatment within 7 months (Fig. 7). The bands and 
brackets were removed and replaced with a man-
dibular Hawley retainer. On the subsequent 6-month 
follow-up, the panoramic radiograph showed four 
additional supernumerary teeth, three of which 
were in between the maxillary canines and premo-
lars and the other one which was in the region of the 
mandibular left premolars. These supernumerary 
Fig. 2 Pretreatment panoramic radiograph showing an 
impacted maxillary left central incisor with two mesi-
odentes among the permanent maxillary incisors and a 
supernumerary tooth in the region of the mandibular left 
premolars.
Fig. 3 Closed eruption technique and light force used to 
pull the impacted incisor.
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teeth needed to be removed when crown forma-
tion of each supernumerary tooth had been noted 
(Fig. 8).
Discussion
Multiple supernumerary teeth are frequently asso-
ciated with cleidocranial dysplasia and Gardner 
syndrome, and are recognized as a part of their 
characteristics.8,9 However, it is rare to find multi-
ple supernumeraries in individuals with no other 
associated disease or syndrome. The most frequent 
supernumerary teeth identified are mesiodentes, 
followed by premolars and fourth molars or distal 
molars.10,11 Yusof12 reviewed most of the literature 
and found that a predominance of non-syndrome 
multiple supernumerary teeth occurred in the 
mandibular premolar area. Solares and Romero,3 
in their comprehensive review of supernumerary 
premolars, found a male to female ratio of 3 to 1, 
a mean age of 16.4 years, and an extremely high 
occurrence rate of 74% for mandibular premolars. 
The present case had no history of combined dis-
eases or syndromes and was consistent with previ-
ous findings that seven supernumerary teeth were 
in the premolar area, including three in the max-
illa and four in the mandible.
Supernumerary teeth, especially in the upper 
anterior region, can cause various pathologic con-
ditions such as delayed or non-eruption of perma-
nent teeth and displacement of permanent teeth. 
Root resorption, rotation, root malformation of the 
adjacent teeth, and dentigerous cyst formation are 
also cited in the literature. However, dentigerous 
cyst formation and root resorption of adjacent teeth 
were found to be rare in long-term observations.13,14 
A special phenomenon of supernumerary premolars 
reported in the literature is their recurrence and 
new development of supernumerary teeth.15−17 
The dental lamina is not completely resorbed and 
is reactivated at the time of crown completion of 
the normal permanent teeth, which can create mul-
tiple supernumerary teeth especially in the premo-
lar region.18
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Fig. 4 The impacted incisor successfully pulled into its 
proper position after completion of phase I treatment.
Fig. 6 A lingual button bonded onto the impacted left 
mandibular first premolar for orthodontic traction.
Fig. 5 Two supernumerary premolars found in the right 
mandibular premolar region 3 months later.
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Early surgical intervention of mesiodentes as in 
this case is recommended because of esthetic con-
cerns. However, the timing for surgical removal of 
supernumerary premolars is still controversial. Most 
authors recommend that supernumerary premolars 
left in situ until further development allows for 
uncomplicated surgery with less damage to roots 
and adjacent structures.19−21 It seems that late 
one-session treatment of the overall condition is 
preferred because of the late development or re-
currence of supernumerary premolars. As this case 
presented, delayed treatment of supernumerary 
premolars seems reasonable to prevent multiple 
phases of orthodontic treatment. Hanratty21 sug-
gested removal of more developed supernumerary 
premolars be accomplished soon after diagnosis, 
but less developed premolars be left in situ and 
removed later in order to avoid damage to adja-
cent structures and allow for bone regeneration.
Surgical removal of a supernumerary tooth fol-
lowed by crown exposure and orthodontic traction 
of the unerupted or impacted tooth is considered 
the first choice of treatment if the tooth is not an-
kylosed. In terms of the uncovering flap design, it 
was shown that the closed eruption technique has 
more advantages than the open eruption technique, 
such as rapid wound healing, less discomfort, good 
postoperative hemostasis, and greater bonding 
reliability.22−24 Vermette et al.25 compared these 
two surgical techniques and found that the apically 
positioned flap technique (open eruption tech-
nique) had more negative esthetic effects such as 
increased crown length and gingival scars than did 
the closed eruption technique. The closed eruption 
technique which returns the flap to its original lo-
cation induces natural eruption of the impacted 
tooth. We also placed a lingual button attachment 
rather than a bracket on the crown end of the im-
pacted teeth as soon as possible in order to pre-
vent more bone destruction. Studies found that 
the greater amount of bone that is removed during 
surgical exposure, the greater the bone loss is after 
orthodontic treatment and the chance of a long 
exposed crown length.26,27 The periodontal status 
of the exposed incisor and premolar of this case 
after orthodontic traction revealed an acceptable 
gingival contour and attached gingiva (Fig. 7).
Patients with a previous history of supernumer-
ary teeth in the anterior region had a 24% possi-
bility of developing supernumerary premolars at a 
later stage in the review by Solares and Romero.3 
It is, therefore, important to have panoramic radi-
ographs taken periodically as well as long-term 
follow-up. A relatively high percentage of cases with 
supernumerary teeth are accidentally found during 
Fig. 8 An additional four supernumerary premolars found 
in a follow-up panoramic radiograph.
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Fig. 7 Acceptable anterior esthetics and posterior occlu-
sion obtained after completion of phase II orthodontic 
treatment.
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radiographic examinations. As this case presented, 
overall nine supernumerary teeth were found in 
the following 2 years. It is sometimes difficult for 
clinicians to make a proper treatment plan for 
cases with multiple supernumerary teeth because 
of their recurrence or newly developed supernu-
merary teeth, especially in the premolar region. 
Multiple phases of treatment may be necessary in 
order to achieve an ideal clinical result.
A fixed retainer for maintaining teeth after 
orthodontic traction in a stable occlusion is better 
and more effective than a removable retainer. 
Compliance with wearing a removable retainer in 
teenagers is always a problem. However, careful 
cleaning of the fixed retainer is another problem 
for youngsters. This patient exhibited compliance 
of wearing the removable retainer, and the occlu-
sion was fortunately quite stable.
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